Abstract-Nowadays college students' studying-weariness is a common problem needs to be solved in China. Also, college students' studying-interest, studying-weariness psychology and misbehaviors have been the subject of considerable research in the last few years to educators and researchers all over the world. However, most of the existing studies in this field are qualitative theory analysis and short of actual investigation, survey and even less mathematical quantificational study. The investigation and study on studying-interest of college students from four universities in Wuhan demonstrates that college students show generally studying-weary mentality and correlative misbehaviors. With the designed college students' learning-interest questionnaire, college students in four universities of Wuhan were surveyed. And based on this survey, Structural Equation Model (SEM) was used to analyze the date of our investigation of the factors affecting college students' studying-interest and studying-weariness. Results of our quantitative statistical analysis with mathematical model show the degree of each factor influencing studying-interest and studying-weariness. School-related factor and societyrelated factor are the main influences on college students' studying-interest and studying-weariness. The major objective of this paper is to provide an integrative review of the college students' studying-interest and studyingweariness, in order to contribute to the development of high education. Countermeasures and Suggestions are also put forward to rectify the college students' studying-weariness. This work will play an important role for education departments and educators to take corresponding measures to provide scientific guidance of high education.
I. INTRODUCTION
The literature on studying-weariness psychology or studying-interest has shown that studying-weariness psychology or with less studying-interest has been the more outstanding problem in college students' learning activities. And it is an important aspect related to whether college students' psychological is healthy. The weariness not only seriously hindered the professional knowledge of students, but also greatly affects the accumulation of college students' integrated qualities, including psychological quality. Currently there are many researches on college students' weariness, but the vast majority is qualitative theory analysis, only Ref. [1] and [2] are questionnaire surveys with simple statistical analysis. Ref. [1] is only on a questionnaire with simple descriptive analysis, and Ref [2] used Logistic regression analysis to analyze the influence factors of studyingweariness with less survey data and little result of correlation. Logistic regression analysis is to select a few observations, and to see their significant correlation on studying-weariness. There are many latent not observed variables such as family-related factors and schoolrelated factors are ignored. Other qualitative analysis (such as Ref [3] ~ [8] ) including the college students' psychological health (such as Ref [3] [4]) emphasized students-related factors (as the purpose of to university, self-control, learning foundation, etc.), family-related factors (such as the family economic status, parents' attitude, etc.) and study-related factors (such as learning environment, teachers' ability, etc.) for college students of weariness. However, how to measure the degree of these latent not observed factors related to studying-interest and studying-weariness and the correlations between these factors were short of research by now.
The aim of this paper is to explore the factors those influence college students' studying-interest and studying-weariness, also the degree of the correlations. The investigation with 250 questionnaires to study on studying-interest and studying-weariness of college students from four universities in Wuhan demonstrates that college students show generally less studying-interest or studying-weary feelings and behaviors. The weariness mostly results from body and-mind pattern and externalcause pattern varies from person to person. Antecedents of college students' studying-weariness are different to different research models. As to research many factors that impact on studying-weariness needs to deal with a number of reasons and many results of the relationship, or the variables which cannot be observed directly (latent variable), such as the family factors or the study factors, and they are Complex problems. But these problems can be solved easily using SEM (Structural Equation Model).
This article is divided into five parts: the first part contains a literature review on college students' studyinginterest and studying-weariness. The second part presents the description of our investigation. The third part comprises of the study model and analysis. The forth part is the research result. The fifth part is consisted of countermeasures and suggestions to college students' studying-interest and studying-weariness. In this paper the data is analyzed using SEM principle to put forward the college students' studying-weariness structure model. The methods to measure the relationship of each antecedent are also illustrated. The work of this paper is of important meanings to education organizers and psychology researchers both in realism and academic study.
II. THE OVERALL DESCRIPTIVE ANALYSIS OF OUR INVESTATION
We adopt the view, common in psychology, which learning-interest consists of the change in an individual's behavior that occurs in response to some psychology. The author of this paper designed a "college students' studying-interest list for questionnaire ". The content of the list for questionnaire included six blocks: respondents' basic information (including professional, grade, education, gender, etc); factors influencing studying-weariness coming from family schools, society, personality; and degree of studying-weariness and improvement measures of respondents. The designed questionnaire was reviewed by two exporters, and they modify some indexes of the narrative narrate to make correction indexes express meaning clearer. Then 30 senior undergraduates were tested, and results show that the scale with good reliability and validity.
College students coming from four universities in Wuhan were randomly sampled to our questionnaire in December of 2009. There were total 250 college students, including students form freshmen to master graduate students. After the screening of questionnaire survey, some invalid questionnaires were removed, and total 216 valid questionnaires were obtained. So the efficiency was 86.4%, and boys account for 52.5%, girls 44.5%.
Another important aspect of investigation is the indexes to reflect the psychology of studying-interest and studying-weariness. We adopt the view that learning consists of the change in an individual's behavior that occurs in response to some experience. The behavior of an individual is described by some indexes, and we design the indexes of studying-weariness mainly including: passive learning, tired in class, escaping with trouble and professional weariness etc. More than three observations were designed for each potential variable. And each observation was measured by five points Likert method, 1 means "basically no influence," 5 means "affected greatly". Each grade with more than 3 points that is the moderate intensity of studying-weariness is statistically as table I. These results show that sophomore and junior with higher studying-weariness than other grade students (Note that each respondent may give more than one answer.). Seniors is not the worst on studying-weariness. Postgraduates and freshmen are with better attitude on learning. Freshmen just leave high school and the rigorous study style do not lose; most postgraduates with certain ideals or to pursue their own interests, to do research and study, so they have lower degree of disgusted attitude. Sophomore and junior students are already familiar with the university of learning, examinations, living environment, and without pressure of graduation, entering a higher school or finding job. At the same time, a big part of these students have a parttime job outside, so that their economy is good, and they do not mind learning. Senior students are busy with the examination of postgraduates or finding jobs in pressure. Meanwhile, many students understand the importance of knowledge and to make effort at the last moment, so the weariness is not very prominent.
III. COLLEGE STUDENTS' STUDYING-WEARINESS STRUCTURE MODEL
To discuss the college students' studying-interest and studying-weariness structure model, building of structure variables and theory-based hypotheses must be accompanying with. So we can later examine a nomological network to test construct validity. Although this approach does not follow the conventional article format, we felt that it was justifiable given the stress on mathematical model in the special issue.
A. Variable Selection for the Structure Model
Family-related factor, school-related factor and social-related factor are the basic dimensions relevant for the college students' studying-interest and studyingweariness. So there are four latent variables affect college students' studying-weariness: family-related factor ( 1 ξ ), school-related factor ( make up all the structural variables in college students' studying-weariness structure model.
B. Hypotheses of the Correlation Between the Varibles
Family-related factor, school-related factor and social-related factor are influences from outside to effect the college students' studying-interest and studyingweariness, so they were set as exogenous variables (also called independent variables). The personal learning factor of studying-weariness psychology measured by observations: learning self-control, purpose of going to university, planning and graduation etc. Many of them are coming from the outlook on life of psychological, and they are easily changed in the external environment, so personal factor of learning and studying-weariness are set as endogenous latent variables (also called dependent variable). According to the literature study reviews ([1]~ [9] ) and educators' practical experience, familyrelated factor, school-related factor, and social-related factor effect the college students' personality factor of Copyright learning; family-related factor, school-related factor, society-related factor and the college students' and personality factor affect studying-interest and studyingweariness psychology. So we can play the correlations of each latent variable as follows: Hypothesis 1. Family-related factor is positively related to college students' personal factor of learning; Hypothesis 2. School-related factor is positively related to college students' personal factor of learning; Hypothesis 3. Social-related factor is positively related to college students' personal factor of learning; Hypothesis 4. Family-related factor is positively related to college students' studying-weariness psychology;
Hypothesis 5. School-related factor is positively related to college students' studying-weariness psychology;
Hypothesis 6. Social-related factor is positively related to college students' studying-weariness psychology;
Hypothesis 7. College students with higher personality of learning are more likely to be with less studying-weariness.
As shown in Fig.1 of each factor to describe the relationship among the variables and college students studying-weariness.
C. The Research Model
Next we will use SEM principal [9] [10] [11] to study the influence and the degree of antecedences to college students' studying-weariness. With the above analysis, we can construct the college students' studying-weariness structure model as Fig.1 . That is a schematic diagram of the conceptual elements in our research model. 
. The relationship functions of those latent variables give rise to the observations are as follows:
Where (2) and (3) and not correlating with the other variables. Equation (1), (2) and (3) make up the SEM equation system which with forward observations. Equation (1), (4) and (5) make up the SEM equation system which with backward observations.
D. The Algorithm of Our Research Model
The College Students' Studying-weariness Structure Model (CSSM) belongs to the SEM, so we can use SEM algorithm to discuss its estimation. At present, the international popular algorithm for SEM is Linear Structure RELationship (LISREL) and partial least square (PLS) algorithm. Let's take College Students' Studyingweariness Structure Model in Fig .1 for example to illustrate its algorithms.
LISREL starts from (1), (2) and (3) SEM equation system, and the algorithm is to fit model covariance with sample covariance. As PLS algorithm is more reasonable and popular, this paper mainly introduced the PLS algorithm.
The PLS algorithm was put forward by Professor Fornell et al in 1996, and the algorithm starts from (1), (4) and (5) Step 1: a group of initial value of Step 4: With the up-to-the-minute Through the partial least square (PLS) method iterates time after time, until the solution is steady-going.
The iterative process above mentioned can be described as follows: Professor Fornell, the founder of CSI model found there were main two defects of this algorithm:
Firstly, Fornell's PLS method doesn't always ensure the convergence of iterative process. In his paper (1996) and many other literatures, they gave arbitrary initial value and usually took ( ) Firstly, the solution of our model consisting of (1), (2) and (3) is not unique, which may be different as much as constant times. That is, if 1 (3) is equal to that of (5) based on PLS. In the past, the PLS algorithm is not proceeded based on (3) but (5). The previous PLS algorithm starts from (1), (4) and (5) SEM equation system, and next we start from (1), (2) and (3) SEM equation system with a constraint of modular length of the structural variables to obtain the suitable iterative initial value, also we give the provision of the convergence of the modular constraint least square solution.
Note that (3), if we denote
with the assumption that each observation variable has n observations, then i Y is a n by ( )
consequently, the above function can be rewritten as :
With i Y ′ multiplying the two sides of the above function, under the sense of ordinary least square equality, we can get:
If we choose the latent variables satisfy
If we ignore the variance of i ε , we can get In fact, ( ' ) ( )
, so (7) is reasonable. We can see with our assumption, ( )
ε ε is a diagonal matrix which can be denoted as
Σ , and we can get
That is
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Note that, the elements in the left matrix are the product of two vectors, but the elements in the right matrix is the product of two numbers. Choose the equal elements in the diagonal we can get:
where ki λ reflects the influence of latent variable i η to observation variable ki y . Now our task is to estimate Yi Λ and Ψ from (8).
First we should estimate Ψ . As Ψ is a diagonal matrix, we can estimate it as follows: denote Because Yi Yi ′ Λ Λ is a nonnegative definite matrix, and Yi Λ is a j-dimension row-vector, we can know the rank of Yi Yi ′ Λ Λ is 1, so we can make orthogonal transformation with orthogonal matrix T as follows:
Let 1 T be the first column of T , so
And we get the estimator:
Similarly, we can estimate ˆX Λ in the same way.
So we get the suitable iterative initial value 1 ( ,
and
Next we will estimate the elements of the latent variable i η . Note 1 2 ( , , , )
, we will estimate its elements one by one. Equation (6) can be rewrited as
th element of i Y we have the approximative relation as below:
We denote vector ω again from (4) and (5).
Step5: We can forecast new 
Then it starts iterating in PLS. It's proven that the convergence rate is much greater. The process has been programmed and this procedure is often iterated only once or twice till convergence. For 250 samples it costs only 1 or 2 s to finish computing and the convergence rate has been enhanced by hundreds of times. The process has been received in software DASC (Tong Hengqing 2008A).
E. College Students' Studying-weariness Index
Now we put forward the College Students' Studyingweariness Index (CSSI) based on the CSI (customer satisfaction index) [9] [10] with improvement. The formula in the reference paper [9] is short of statistical robustness. (The maximum value and minimum value of the data as a single item are taken to the calculation)
We suggest the last formula of CSSI is: 
CSSI
This formula integrates the variables correlated to the college students' studying-weariness by applying the coefficients multiplication with the observed variables. And make difference with the variables correlated to college students' studying-weariness index directly or indirectly. As here the observations are vectors, so we use the mean of them to take part in the calculation.
With CSSI we can see the degree of the college students' studying-weariness and to get more cheer and bright cognition about the problem. Consequently, we can offer some countermeasures and suggestions to correct college students' studying-weariness psychology, and guide students to learn to positive health direction.
IV. CALCULATION RESULTS AND ANALYSIS
In this section we will calculate the data of our investigations to analyze the degree of each antecedent how to influence on and the degree to college students' studying-weariness. According to SEM principal, we need to calculate the aCronbach'α value of each factor to insure whether our questionnaire is reliable. And then we need to test the validity of our questionnaire. With good reliability and validity, we can use SEM software DASC to calculate the influence coefficients between latent variables. The full calculation includes the following three steps.
Step 1: software SPSS13 was used to calculate the reliability. All the results of the reliability are shown as follows in Tab.II. All the aCronbach'α of factors are more than 0.8, according to the theory of Nunally, the aCronbach'α value more than 0.7 that means the scale has high reliability. So our questionnaire is of good reliability, and the mean of each factor also can be seen in Tab. II.
Step 2: the Principal Component Analysis (PCA) is used to test the validity of our questionnaire. Bartlett's Test of Sphericity was used firstly to confirm whether the questionnaire can be analyzed by PCA. Results show KMO value is 0.873, that is means Bartlett's Test of Sphericity with P = 0.000 significant level. Varimax Rotation was chosen to rotate factors, observations were chosen with higher loading of correlation factor and lower loadings in other factors.
Finally, observation variables of each latent variable were selected below. Family-related factors: parents don't care, family economic pressure, study pressure coming from parents. School-related factors: academic atmosphere, teaching methods, cheating in examinations, and oldness of teaching materials. Social-related factors: often entertainment, busy job, busy with passing certificate examinations, study useless. Personal-related factors: self control, foundation of studying, intelligence, purpose of going to university, way of life, plans after university graduate, interpersonal relationship. Studyingweariness psychology: passive learning, no spirit in class, escaping with trouble, professional weariness.
Step 3: using structural equation model (SEM) software DASC [10] to calculate the influence coefficients between latent variables. Equations (1) (2) (3) (or (1) (4) (5)) is a system of structural equation model. The influence coefficients between variables are shown in Tab. III. With the software DASC we get the estimation in Tab.III, and from the calculations result we can get the following conclusions:
(1) Among the influence factors, family-related factor (influence coefficient 0.31) and social-related
